Introduction
In 1977 Cabanas 1 reported the identification of nodal drainage pathways and a sentinel node from penile cancer. Sentinel lymph node (SLN) biopsy, introduced in the mid-1990s has revolutionized the management of breast cancer patients 2, 3 . The use of this method has reduced significantly the need for extensive axillary dissection in order to establish a reliable prognosis in breast cancer treatment.
Morton et al. 4 using isosulfan blue dye demonstrated the accuracy of sentinel node biopsy for nodal staging and management of patients with primary cutaneous melanoma.
The authors determined that if the sentinel node tumor was not committed by tumor the other nodes in the lymphatic network draining would also be healthy, and reported a 1% rate of false negatives, opening prospects for research in the world. [5] [6] [7] In 1993, Alex et al. 8 injected technetium and introduced the technique of gamma probe-guided surgery to identify the sentinel node. In the same year, Krag et al. 9 published a study on sentinel node using Technetium-99 (Tc99) associated with the use of probes for detection of gamma rays in breast cancer. They concluded that the radiolocation and selective resection of sentinel lymph node was feasible and could be used to foresee lymph node status.
Vulvar cancer accounts for less than 1% of cancer in women accounting for 3% to 5% of female genital tumors [10] [11] [12] . It is highly curable when diagnosed early. Traditionally, treatment of vulvar cancer is surgery [13] [14] [15] [16] . The knowledge of the lymphatic drainage of the organ is essential to understand which type of surgery is appropriate for each case 15, 16 . At the beginning of the century, women were just submitted to local resection. It was recommended the adoption of surgical techniques in a single block with removal of the vulva with wide surgical margins beyond the tumor and inguinal regions using a single incision 11, 13, 17, 18 . Today, some authors question the need for complete resection of the vulva and inguinal regions. Although the survival rate of women with negative inguinal lymph nodes is very good, patients who develop recurrences in lymph nodes not removed during initial surgery have a high mortality 19 . Thus, other authors have attempted less aggressive techniques to perform lymph node dissection as not recommending to extend the resection beyond the lateral anterior superior iliac spine, suggesting the preservation of the fascia lata and saphenous vein and advocating for the removal and freezing of the sentinel node as a promising staging 17, 18 .
In literature there are few studies and experimental models specific to the research and learning of this technique 20 , which has ample opportunity to establish precise surgical approach to the lymphatic chain. This way you can avoid unnecessary dissection and recurrence, avoiding much comorbidity. As radiotracer, we used 0.2 mL of 99mTc phytate (National Council of Nuclear Energy, Brazil).
Surgical procedure
After immobilization on the operating table with legs abducted, the animal was anesthetized with atropine (Centralvet After this, 0.5 ml of blue dye (bleu patenté V Guerbet 2.5%) was injected in the anterior commissure of the vulva, cutaneous-mucous transition (Photo 3). Local compression and gentle massage at the site of injection were applied to prevent the contrast to spread further and to allow it to be transported by the lymphatic network of the area to the sentinel node.
After 15 minutes, a 3 cm long inguinal incision was made at point maximum uptake followed by careful dissection ( Figure   4 ), guided by visualization of a bluish afferent lymphatic system that points to the SLN(s). When the afferent lymphatic vessels were difficult to identify, the location of the SLN with the gamma probe was very important to avoid severance of the lymphatic drainage ( Figure 5) .
A significant radioisotope uptake should be at least 5 fold higher than the background radioactivity in the armpit.
The background radioactivity represents the count obtained in four axillary equidistant points from the point of injection or the location of the sentinel node. We recorded all radiation rates at the injection site before incision, sentinel lymph node radiation in vivo and ex vivo and the radiation from the central bed where the sentinel node was located.
The parameter used was the background radioactivity (radiation control). The tabulated data quantified the intersection between the two markings and the correlation between the methods.
The animal was sacrificed after the experiment with rapid intravenous injection of potassium chloride to 10%, stored in suitable plastic bag, placed in refrigeration for at least two hours, and subsequently sent to the Zoonosis Control Center Kennel for final destination. 
Statistical methods

Results
From a sample of 25 bitches, whereas the method was applied in both inguinal lymphatic chains, 88% (44/50) of bitches studied had a SLN identified using the gamma probe after injection of Tc99 phytate in the commissure region (χ²=28.88 e p<0.0001).
After injection of patent blue, 80% (40/50) of the isolated lymph nodes were stained (Table 1 ). In the cases studied, there was agreement among the methods evaluated in 88% (44/50) of cases (χ²=12.89 e p=0.0003). There was no statistically significant difference between right and left sides regarding the number of lymph nodes stained or radiolabeled, the amount of radiation measured in the commissure, in the inguinal incision site and in the counts in-vivo and ex vivo (Table 1) . We observed a significant negative relationship between weight bitch and radiation in the commissure, i.e., higher weights predicts lower scores (Table 2) .
TABLE 2-Student's t-test comparing the radiation at the incision site, ex vivo and in vivo lymph node in both sides.
Discussion
It was Cabanas et al. 1 that renewed interest in studying the lymphatic drainage in malignant neoplasms, in order to find a way to precisely define the need for radical lymph node dissection.
Perhaps the most important research related to lymphatic drainage in breast cancer was performed before the advent of the modern concept of the sentinel node 22 . These surveys were carried out to inject the blue dye in breast subareolar region, about 20 hours before the radical mastectomies, in order to show the lymphatic channels and nodes to be resected safely. It was observed that in some cases, this drainage was so superficial that, if the flap was a little thicker, it runs the risk of not drying it completely.
Morton et al. 4 were responsible for the recent worldwide spread of the sentinel node technique through its application in melanoma. In their clinical study, they documented the preliminary results of the sentinel lymph node surgery in 223 patients with melanoma and clinically negative regional lymph nodes. The sentinel node was identified by injecting blue dye in 82% of patients with false negative rate of 1%, comparing with the results of lymph node dissection. After the initial publication of these data in 1992, a number of other subsequent studies have validated the technique, which is now widely accepted 23 .
The concept of sentinel lymph node (SLN) is now widely validated for breast cancer and melanoma. The disease status of the SLN reflects the reality of the entire drainage area of the lesion 24 . This concept applied to cancer of the vulva could benefit many patients with a more precise surgery with less morbidity and better quality of life.
Among the techniques of lymphatic mapping and SLN detection, the use of radiocolloids and the use of gamma-probe (radioguided surgery), associated or not to patent blue dye, have
shown the best results
18
.
As the anatomical and physiological lymphatic drainage of the human vulva and the dog, it was held to identify the sentinel node identifying the presence of radiation by injecting 99mTc in the inguinal region and injecting patent blue in the vulvar transition of skin and mucosa. It is observed that there was presence of sentinel lymph node in 88%. Regardless of right or left side, a significant difference was found (χ 2 =28.88, p<0.0001) between the presence or absence of sentinel lymph node.
We observed a high (88%) and significant (χ 2 =12.89, p=0.0003) intersection between the methods (blue dye and radiation), and was not observed (see Table 2 ) significant difference (p>0.05) between the left and right sides, indicating a good consistency in the procedures.
Since 99mTc was introduced in the diagnostic procedures in nuclear medicine, he has been the most widely used radionuclide. The 99mTc is convenient for medical routine appointment at various radiopharmaceuticals due to their favorable characteristics, such as getting good pictures in scintillation cameras and convenient means of producing at a reduced cost.
In our study there was no significant difference (p>0.05) in mean of the numerical variables of radiation in inguinal incision, in vivo counting and ex vivo counting in the right and the left sides, indicating that the procedure was carried out similar on both sides.
The Patent Blue V was chosen because it is a drug that diffuses in a few minutes in veins and lymphatic vessels, with a bluish color, selecting the territory of vascular tissues. The Patent Blue V is used worldwide in sentinel lymph node procedures in breast cancer.
Morton et al. 4 the way that the neoplastic cell could have gone to the lymphatic region from the primary tumor, allowing their identification 20 .
The dog was the animal chosen for its ease of acquisition, manipulation and size besides the anatomical similarities of the inguinal region between the dog and human.
Conclusions
The experimental model adopted in the sentinel lymph node in the human's vulva is feasible, making it advantageous when combined Patent Blue and 99mTc. The identification of the sentinel lymph node is feasible with patent blue, and lymphatic mapping with 99mTc demonstrates excellent results in identifying the lymphatic drainage of the vulva of bitches.
